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In the early eighties, a body of the monetary economics literature postulated that an autonomous and accountable central bank facilitates price stability. The more the central bank is forn1ally separated from the government's short-teffi1 influence on monetary policy, the more the inflation bias will be reduced, provided that thc central bank is held accountable for its monetary policy perfoffi1ance. Since then, several countries have refoffi1ed their central bank legislations to enhance the autonomy and accountability of the central banle In many cases, international financial institutions (IFTs) provided technical assistancc in this arca to developing and transition countries. Moreover, central bank legislation reform was often a condition for the disbursement of loans granted by these institutions. Somc countries, in many cases after they had experienced a period of high inflation, made an additional effort to also entrench central bank independence in the constitution.
Several empirical studies have looked at the relationship between inflation and the central bank legislation. The results indicate that inflation is negatively correlated with the degree of de jure autonomy of the central bank in industrialized countries but not in developing countries. A possible explanation is that enforcement of the legislation is weaker in developing countries. Therefore, in these conntries, the de jure autonomy of the central bank is a poor proxy for its de facto autonomy. Some studies used the turnover rate of governors as an alternative measure of the de facto autonomy of the central bank. However, as discussed in Section II, results were mixed.
This paper proposes an alternati ve proxy for the de facto autonomy of the central bank, based exclusively in the degree of autonomy granted to the central bank by the constitution. There are several reasons why constitutional provisions regarding the central bank might reflect the true degree of autonomy of the institution better than the central bank charter. Even in countries with less than perfect legal enforcement systems, the constitution is likely to be better enforced than ordi nary statutes due to its higher legal rank. Claims on the violation of constitutional provisions can only be addressed by the Constitutional Court, typically including the most respected judges in the country. The members of the court hold 10ng-teffi1 positions, which help detach them from government influence. In addition, constitutional entrenchment might enhance central bank independence, particularly in environments where the government or the governing coalition with a legislative majority attempts to influence central bank policies. This is so because modifications in the constitution tcnd to require qualified majorities, eliminating potential threats to make changes in the legal status of the central bank. Furtheffi1ore, constitutional entrenchment of central bank independence reflects a widc political and social consensus regarding the status and objectives of the central bank, which is likely to be translated into de facto central bank independence. Surprisingly, the relationship between inflation perfoffi1ance and the constitutional provisions on central banking has yet to be empirically studied.
This paper explores the relationship between the constitutional entrenchment of central bank independence and inflation performance in Latin American countries. Typically, the extent to which central bank independcnce is reflected in the constitution depends on several factors, such as the country's economic system, legislative tradition, its degree of economic development, and its economic history2 Many Latin Americau couutries experienced hyperinflation and economic recession during the eighties partly owing to expausionary monetary policies that accommodated fiscal expenditures. Constitutional reforms in the late-1980's and early 1990's in several Latin American countries introduced a chapter devoted to the central bank, with provisions explicitly establishing the autonomy of the central bank, aud mechanisms for the supervision of its functions. Moreover, provisions explicitly prohibiting the central bank from providing direct credit to the government were also introduced. Both the richness of constitutional detail regarding the central bank, and the fact that the constitutional reforms were introduced several years ago, make Latin American couutries the most adequate sample to use in a study of the relationship between inflation performance aud entrenchment of central bank independence aud accountability in the constitution.
The rest of the paper is organized as follows: (i) Section II provides an overview of the literature on central bank independence and inflation performance; (ii) Section III describes the index constructed to measure the degree of central bank independence based on the constitutional provisions on central banking; (iii) Section IV explores the relationship between this index and inflation performauce in Latin American and Caribbean couutries; and (iv) Section V summarizes the conclusions.
II. REVIEW OF THE LITERA TURE 3
The theoretical literature has provided three complementary arguments to explain why delegation of monetary policy to an independent central bank would yield, ceteris paribus, lower inflation rates. The first two arguments relate to the fiscal position of the government whilst the third argument deals with the time-inconsistency issues. However, it is important to notice that central bank independence would matter to the extent that the central bank authorities are primarily concerned with price stability.
The first argument indicates that the government will be inclined to exert political pressure on the monetary authorities to relax monetary conditions. Restrictive monetary policy worsens the fiscal position of the government through a reduction in seigniorage revenue, increase in the interest burden ofthe debt, aud lower tax receipts because of the temporary economic slowdown. Political independence allows the central bank to resist government pressures to ease monetary conditions.
The second argument points out that, when monetary authorities are forced to finaoce goverrnnent deficits by printing money, money supply becomes endogenous. However, a central bank enjoying economic independence will force the government to reduce the deficit.
Finally, the third argument in favor of central bank independence notices that goverrnnents typically have short-tenn objectives which are inconsistent with the longer horizon objectives. Governments, for example, might attempt to temporarily stimulate the economy through a monetary expansion, exploiting price rigidities, at the cost of future higher inflation. Lack of credibility in the government commitment to the announced inflation objective leads rational economic agents to demand a risk premium to compensate for this inflationary bias. Delegation of monetary policy to an independent central bank solves the government time-inconsistency problem and eliminates the growth-hampering risk premium. However, the theoretical literature has also pointed out that an independent central bank should be accountable and coordinate its policies with the government. The institution to which the responsibility over monetary policy is delegated should be accountable to democratically elected representatives aod to the public in general. Also, coordination of monetary and fiscal policy is important to achieve higher output growth and lower inflation. The theoretical literature contains alternative views with respect to the effect of central bank independence on the level of economic growth. On the one hand, low levels of inflation result in temporarily high real interest rates, with the subsequent negative effect on economic growth. On the other hand, low and stable inflation rates reduce risk premium interest rates, thereby stimulating economic growth.
Traditionally, the empirical literature has focused on the relationship between the de jure independence of the central bank and inflation perfonnance. Alesina (1988 and 1989) , Grilli, Masciandaro, and Tabellini (1991) , Eijffinger and Schaling (1993 ), Cukiennao (1992 ), and Cukiennan, Webb, and Neyapti (1992 , are among the first studying this relationship. The authors constructed different indexes including categories such as: (i) the location of responsibility over monetary policy; ii) whether members of the government sit on the governing body of the central bank; iii) appointment and dismissal procedures for the members of the governing body of the central bank, as well as the length of their office tenn; iv) the importance of price stability in comparison to other objectives; and v) constraints on the government's ability to borrow from the central bank. The indexes elaborated by these authors have been widely used in the empirical literature over different samples of countries 5 4 See Andersen and Scheider (1986) . 5 The relevance of such indexes as a measure of the independence of the central bank has been criticized by Mangano (1998) . He pointed out that the existing indicator differs considerably, and that even the common criteria considered in the different indexes are subject to interpretation differences. However Berger et al (2000) , point out that his conclusions are severely affected by his nonnalization procedure.
Most of the studies estimate the correlation between the average inflation rate and the index of central bank independence and have been criticized for not including appropriate controls. However a few studies include other variables such as a measure of political independence [Grilli, Masciandaro, and Tabelini (1991) ], and indicators of openness, exchange rate-fixity, and budget deficit [ AI-Marhubi and Willet (1995) ], or openness, political instability, and debt to GOP ratios [Campillo and Miron (1997) ]. Some of the studies have also been questioned because of sensitivity of the results to the sample period and inappropriate control of influential observations, which could bias the resuIts. For example, Jacome (2001) concludes that those Latin American countries with higher de jure independence of the central bank, as reflected in the central bank legislation, have not experienced lower inflation than the rest of the countries in the region, once the observations for high inflation countries are removed.
With few exceptions, 6 most of the studies focus on industrialized countries. A review of the literature by Cukiennan (1994) concludes that higher de jure independence is related to lower inflation in industrialized countries but not in developing countries.
7 Recent review of the latest empirical papers by Berger et al. (2000) also supports this view.
Several studies have also looked at the turnover rate of central bank governors as a proxy for de facto independence of the central bank. The argument is that a high turnover of governors is a symptom of low degree of de facto political independence. Cukiennan (1992) finds a negative correlation between turnover rates and inflation in its sample of developing countries, although the rest of the studies are less conclusive. De Haan and Koi (2000), using a sample of 89 developing countries find that turnover rates are related to inflation only if the high inflation countries are included in the sample. Lybek (1999) and Jacome (2001) do not find a correlation between this variable and average inflation in a sample of fonner soviet republics, and Latin American countries respectively.
III. A CONSTITUTIONAL INDEX OF CENTRAL B~"K

INDEPENDENCE AND ACCOUNTABILITY
In order to measure the de jure independence and accountability of the central bank based on the constitutional provisions, we ranked countries according to an index based on Lybek (1998 and 1999) . The index considers five broad criteria: (i) the objectives of the central bank; (ii) responsibilities of the central bank regarding monetary and exchange policy; (iii) he degree of political autonomy oftbe central bank; (iv) the degree of economic autonomy of the central bank; and (v) accountability procedures to which tbe central bank is subjected. The following paragraphs describe the categories and bow they affect independence and accountability, while Table I details the subcategories within the five broad criteria included in the index and tbe score given to each of them.'
A. Central Bank Objectives
A clear definition and prioritization of tbe objectives of tbe central bank enhances the credibility and effectiveness of monetary policy and facilitates accountability. Price stability-as the best contribution to sustained economic growth-should be the primary objective of the central bank. Other formulations, such as preserving the stability oftbe currency or preserving monetary stability could pose a conflict between the internal and the external value of the currency. In addition, the central bank may support the economic policies of the government and pursue other objectives. However, clear priority to the preservation of price stability should be given to avoid policy conflicts. In this regard, delegation of banking supervision to an autonomous institution might prevent other objectives, related to the maintenance ofthe stability of the financial system, from interfering with the objective of price stability.' Central bank responsibilities in monetary and exchange policy An independent central bank has autonomy to implement monetary and exchange rate policy in order to achieve its target. If the central bank has target autonomy, it can decide on the monetary target for achieving its primary objective. Under a regime of instrument autonomy, the central bank implements monetary and exchange rate policy according to a target determined by the cabinet or the legislative in agreement with the central bank. Decisions on policies to implement the target can be taken by the central bank without need to consult with the government. Both target and instrument autonomy confers great degree of independence to the central bank. Coordination with the government in the formulation of monetary and exchange rate policies help to avoid inconsistency in the targets and facilitates implementation by the central bank. Clear procedures to resolve conflicts between the government and the central bank thus enhance the independence of the bank. These procedures ensure that the government cannot overrule the central bank, or that the bank is not obliged to accept orders from the government, except during extraordinary circumstances, which should be promptly communicated to the general public. At the minimum, the procedures should allow the central bank to make public when it is forced to adopt decisions contrary to its opinion, so the public knows that the responsibility of tbe policies adopted at that point lies with the government.
Political autonomy of the central bank
Political autonomy of the members of the governing bodies of the central bank is important to prevent undue short-term influence on monetary policy by the government or other constituencies. The composition of the central bank governing bodies and the procedures for appointment and dismissal of its members-as well as their term in office-determine the degree of political independence of the central bank. For example, the presence of government representatives with voting rights on the central bank board diminishes the political independence of the bank. Participation of both the executive and the legislative power in the nomination and appointment of the governor and directors of the central bank reduces the scope for unduly politically nominated appointments. Dismissal of the governor and the board members should occur only for incapacity to perform their duties, which should be specified, and gross misconduct. The latter could be ruled upon by an independent tribunal and/or require approval by the legislature with a qualified majority. The term of office of the governor and directors should preferably be longer than the executive and legislative terms, in order to separate their term of service from that of the nominating or appointing authorities. However, for accountability purposes, it may prove useful to have external members represented on the board overseeing the bank.
Economic autonomy ofthe central bank
The economic autonomy of the central bank refers to the capacity of the central bank to: i) control its own balance sheet; and ii) to affect liquidity levels and interest rates in order implement its targets. Compulsory monetization oftbe deficit or injection ofliquidity via operations with the private sector could compromise the achievement of the monetary policy targets. Prohibiting, or at least limiting, credit to government and non-financial institutions helps to ensure the economic autonomy of the central bank. Also, low profitability might induce the central bank to avoid tight monetary policy or to use direct instruments of monetary policy tbat may function as implicit taxes. Requiring executive or legislative approval of the central bank budget might subject the central bank to indirect political influence. Finally, the solvency of the central bank should be ensured to make the central bank economically independent ofthe government.
Accountability procedures for the central bank
Accountability procedures facilitate the control of central bank activities, policies, and operations. Such control provides adequate incentives for the central bank to implement the policies to achieve the monetary policy targets. Transparency and accountability also protect the central bank from government intervention in the implementation of policies. To this end, it is important that the central bank regularly reports to the legislative branch or to the public on the execution of its policies, and that the central bank regularly publishes its audited financial statements.
The assigned value in the index used in this survey for the five broad categories described above is presented in Table I . All the former British and Dutch colonies do not include provisions dealing with the autonomy of the central bank in the constitution; hence, those countries have a value of zero in the index. In some cases, the constitutional provisions explicitly undermine the autonomy of the central bank. In these cases, the value of the index for the different criteria is negative. For example, in the case of Bolivia and El Salvador, the constitution establishes objectives other than price stability as the primary objectives ofthe central bank. In the case of Guatemala, the constitution establishes that three members of the cabinet will also be members of the central bank board. 10 Based on the index described below, we measured the de jure independence of central banks as established in the constitutions, in all Central and Latin American countries, as well as in most of the Caribbean countries. Table 2 summarizes the score in each of the five categories for all the countries in the sample. Details on how the countries rank in the different subcategories can be found in the appendix table. II A new constitution was promulgated in Venezuela in 1999, including a section on provisions dealing with the independence and accountability of the central bank.
To test whether the entrenchment of central bank independence in the constitution results in lower inflation, we estimated the correlation (controlling for other factors) between the index discussed in the previous section and a measure of inflation during the period -99. Following Cukierman (1992 , we transformed the inflation variable to reduce heteroskedasticity of the error and thus improve the efficiency of the estimation. Using the conventional notation of 11 for the inflation rate, our measure 11/(1 +11) indicates the armual real depreciation of a given amount of money.
A first task is to assign weights to the different components of the index. Instead of assigoing arbitrary weights, as typically done in the literature, we took the approach of letting the data reveal what are the components driving the correlation between inflation and our index of constitutional central bank independence. To do so, we estimated the following non-linear equation:
where y, denotes our measure of inflation for country i, x is a vector of control variables and zij is the component} of the index for country i, and u, is an error term.
As discussed in the previous section, we consider five components in the index; the objectives of the central bank, the authority over monetary and exchange rate policy, the political autonomy of the central bank, its economic autonomy and its accountability. We normalized the coefficient for the economic independence, Y3, equal to one. In the vector of controls x, we include a constant term as well as variables that can potentially affect the inflation such as the public deficit as a percentage of GOP, the degree of openness of the economy, a dummy indicating whether the exchange rate is fixed, and a dummy indicating whether the country experienced a banking crisis during any of the years in the period. 12 All variables-except for the dummies-are averages over the period . Table 4 reports the results of the estimation. The results of the estimation indicate that controlling for other factors, countries that entrench the independence of the central bank in the constitution tend to have lower inflation than countries that do not. The results indicate that the coefficient on the index, a., is negative, and statistically significant. The components of the index that drive the result are the degree of economic independence of the central bank (whose coefficient was normalized to one) and the objectives of the central bank. That is, countries whose constitution states that the primary objective of the central bank is price stability, and that forbid or limit central bank credit to the government and the private sector, tend to have lower inflation. The results also indicate that having a fixed exchange rate regime reduces inflation while the occurrence of banking crisis increases inflation, other things equal. The level of the public deficit and the degree of the openness of the economy turned out not to be significant. Regarding the public deficit, it might be due to the fact that we are controlling for the capacity of the central bank to resist public deficit monetization. If deficits are to be financed in an orthodox way, the impact on inflation is lower. Most surprising is the lack of significance of the openness variable, measured as non-oil imports and exports over GDP. Non-oil imports over GDP were also used as an alternative proxy for the competitiveness to correct for the fact that many countries are large commodity exporters. However results did not change.
Using the weights for the components of the index estimated in the non-linear regression above, we constructed the index and run a linear regression of the measure of inflation on the index and the dummy variables. The results are reported in Table 5. 13 Recent empirical work by Jacome (2001) finds no evidence that Latin American countries with independent and accountable central banks as reflected in the central bank legislation, have lower inflation. With a smaller sample of countries and a different period (1999) (2000) (2001) , he analyzes, using scatter plot graphs, the correlation between his index and the average rate of inflation. While he found a negative correlation between his index and inflation, the correlation was due to the presence of two outliers in the sample. l4 The correlation disappeared when these to countries were removed. Using his same sample, we plotted our index of independence based on constitutional provisions against the average inflation for the period. We also found a negative correlation between our index and average inflation.
Moreover, the correlation persisted after removing the two outliers (Argentina and Venezuela), that determined the correlation with the Legislation Based Index of Central Bank Independence (See Figure I) . However, formal testing of whether entrenching the independence of the central bank in the constitution results in lower inflation performance controlling for the fact that independence is entrenched on the central bank act. To perform such a test, we followed the methodology of Jacome (2001) to construct his index of independence based on central bank legislation for the countries in our sample not included in his work, i.e., The Bahamas, Barbados, EI Salvador, Guyana, Haiti, Jamaica, and Nicaragua. Unfortunately, legislation for Belize, Ecuador, and Suriname was not available. The latest law to be enacted was the Nicaraguan Central Bank Act in 1999, also the year in which the new constitution of Venezuela (not considered in the constitutional index) was approved. Since Venezuela as a high inflation country has proved heavily influencing the result of the regressions, we chose to include Nicaragua and drop Venezuela in our sample to analyze the period [1999] [2000] [2001] . The values for the two indexes are show in Table 6 .
Although the correlation between the two indexes is positive as expected, it is rather low at .18 reflecting the different ranking of countries depending on the indexes. For example, Guatemala has one of the lowest degrees of independence according to the law-based index, but ranks high on the constitution-based index. In this case, central bank law provisions regarding political autonomy of the central bank explain the low ranking in the central bank law based index. However, the constitution-based index only considers the objectives and economic independence of the central bank. The objective of preserving monetary stability and the prohibition to finance goverrnnent deficits entrenched in the Guatemalan constitution explain the high independence value on the constitution based index. Table 7 presents the results of considering both indexes simultaneously. During the period [1999] [2000] [2001] , none of the countries in the sample experienced a banking crisis; therefore, that dummy variable is dropped from the regression.
The results indicate that, although the coefficient is lower than previously estimated, the constitutional based index variable remains significant at the 10 percent level in a time period and country sample different from the previously considered. The legislation based index reduces the I-statistic slightly, enough to show that the index is no longer significant at the 10 percent level. However, the adjusted R-squared and the I-statistic for the legislation based index do not support the inclusion of the legislation based index in the specification. Exchange rate dummy -0.068* -0.068" [-5 .010] [-5 .090] 
V. CONCLUSIONS
Economic theory suggests that the more independent the central bank is from political pressures, the lower the inflation in the economy ceteris paribus. The proposition has been widely accepted by mainstream academics, policymakers, and even markets. Empirical evidence from industrialized countries confirms that countries with a "de jure" independent central bank tend to have better inflation performance.
However, there is not much support for the theory when studying the relationship between de jure central bank independence and inflation performance in developing countries. A possible explanation is that laws are less likely to be enforced or that political pressure may be exerted under the threat of modifying the legislation. 15
This paper explores the relationship between inflation performance and the level of independence of the central bank entrenched in the constitution. Typically constitutions are better enforced than ordinary laws given their superior legal rank. In addition, modifications typically required qualified majorities to make the constitution much harder to amend than a law.
The results indicate that Latin American countries that entrench the independence of the central bank in the constitution tend to have lower inflation, controlling for other factors. Particularly relevant is the inclusion of constitutional provisions forbidding or limiting central bank fillancing to the state and the private sector, and provisions establishing price stability as the primary objective of the central bank. The correlation however, does not imply causality. Entrenching the independence of the central bank in the constitution requires a higher degree of political consensus, and that consensus on fighting inflation, rather than the higher degree of enforcement of the constitution, could explain the result. In any case, the degree of consensus can change over time. Entrenching the independence of the central bank in the constitution has the effect of "tying the hands" of the legislature and the executive, who will require broader political support to modify the constitution. The results have policy implications, particularly for countries with weak institutions and legal frameworks or with changing political objectives and a fragile political consensus. The results indicates that Argentinean legislators could consider enhancing the credibility of the central bank by entrenching its independence in the constitution. 
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